OFFICE OF RIVER PROTECTION
P.O. Box 450, MSIN H6-60
Richland, Washington 99352

DEC 09 2015

15-ECD-0059

Ms. Jane A. Hedges, Program Manager
Nuclear Waste Program

Washington State

Department of Ecology

3100 Port of Benton Blvd.

Richland, Washington 99354

Ms. Hedges:

RE-SUBMITTAL OF DANGEROUS WASTE DESIGN PACKAGE LAW-025, FOR THE
LOW-ACTIVITY WASTE FACILITY THERMAL CATALYTIC OXIDIZER/SELECTIVE
CATALYTIC REDUCER

References: 1. WA7890008967, “Dangerous Waste Portion of the Hanford Facility Resource
Conservation and Recovery Act Permit for the Treatment, Storage, and

Disposal of Dangerous Waste, Part III, Operating Unit 10, ‘Waste Treatment
and Immobilization Plant.>”

2. ORP letter from K.W. Smith to J.A. Hedges, Ecology, “Submittal of
Dangerous Waste Design Package LAW-025, Rev. 0, for the Low-Activity
Waste Facility Thermal Catalytic Oxidizer/Selective Catalytic Reducer,”
15-ECD-0038, dated August 14, 2015.

3. Ecology letter from D. McDonald to K.W. Smith, ORP, and P. McCullough,
BNI, “Submittal of Dangerous Waste Permit (DWP) Design Package
LAW-025, Rev. 0, Miscellaneous Unit for LAW Facility LVP System
(Thermal Catalytic Oxidizer, Selective Catalytic Reducer, Electric Heater, and
Heat Exchanger Skid),” 15-NWP-182, dated October 12015,

4. Email from T. Hundal, AREVA, to D. Pfluger, BNI, “IQRPE Final Report
(24590-CM-HC4-HXY G-00240-02-00012, Rev. 00A) for Pkg. LAW-025,
LAW LVP Thermal Catalytic Oxidizer/Reducer Integrity Assessment
(CCN: 283961), dated November 3, 2015.

This letter transmits revisions to five documents previously submitted to the Washington State
Department of Ecology (Ecology) to comply with dangerous waste permit (DWP) requirements
(Reference 1). These documents were submitted as part of the Low-Activity Waste (LAW)
Facility DWP design package LAW-025 (Reference 2). Ecology accepted the LAW-025 design
package for inclusion in the next public review (Reference 3). However, continued fabrication
and fit-up of the Thermal Catalytic Oxidizer/Selective Catalytic Reducer required Bechtel
National, Inc. to update the documents listed in the table below.
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Document Number Document Title Reference 2 Attached

Revision Revision
Number Number

24590-LAW-P1-PO1T- LAW Vitrification Building

00005 General Arrangement Plan 5 6
atEl 48 f1. — 0 in.

24590-LAW-M6-LVP- P&ID-LAW

00005002 LAW Secondary 2 3
Offgas/Vessel Vent Process
System SCO/SCR Skid

24590-CD-POC-MBTO- | LAW Thermal Catalytic

00007-01-00353 Oxidizer — TCO General 00C 00E
Arrangement

24590-LAW-MKD-LVP- | Mechanical Data Sheet

00012 LAW Catalytic ‘14 15
Oxidizer/Reducer

24590-LAW-3PS- Engineering Specification

MBTV-T0001 Jor LAW Thermal Catalytic 4 5
Oxidizer/Reducer

Attachment 1 provides these documents to Ecology to replace the revisions submitted with

Reference 2, providing Ecology with the most-current revisions of these documents for the DWP

approval process. The Independent Qualified Registered Professional Engineer has performed a
review (Reference 4) of the changes to these documents and determined no impact is expected to
the Independent Qualified Registered Professional Engineer report submitted with Reference 2.

Attachment 2 provides the U.S. Department of Energy, Office of River Protection and Bechtel
National, Inc.’s certifications.

Ecology has reviewed these documents and comments have been dispositioned.

If you have any questions, please contact me, or your staff may contact Gae M. Neath,

Environmental Compliance Division, (509) 376-7828.

ECD:GMN
Attachments: (2)

cc: See page 3




Ms. Jane A. Hedges
15-ECD-0059

cc w/attachs:

B.L. Curn, BNI

B.G. Erlandson, BNI

S. Greagor, BNI

M. McCullough, BNI

S.K. Murdock, BNI

D.C. Robertson, BNI
Administrative Record (WTP H-0-8)
BNI Correspondence
Environmental Portal, LMSI

cc electronic:
J. Cantu, Ecology (2 hard copies)

cc w/o attachs:

J. Cox, CTUIR

R.S. Skeen, CTUIR

S.L. Dahl, Ecology

D. McDonald, Ecology
G.P. Bohnee, NPT

K. Niles, Oregon Energy
E.D. MacAlister, RL

R. Jim, YN

A.S. Carlson, Ecology (8 hard copies, Public Review)

T.Z. Gao, Ecology
M.E. Jones, Ecology
J.K. Perry, MSA
A.C. McKamns, RL

DEC 09 2015
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Dangerous Waste Permit Package LAW-025,
Thermal Catalytic Oxidizer/Selective Catalytic Reducer
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24590-LAW-3PS-MBTV-T0001, Rev 5
LAW Thermal Catalytic Oxidizer/Reducer

Revision History

Q Specification
Revision Only M
Margin Reduced? Only
Revision Reason for Revision YES NO N/A
0 Issued for purchase N/A N/A N/A
1 This revision removes the full complement of NQA-1 requirements and
substitutes a Quality Requirements Specification customized specifically
for the LAW TCO procurement. This revision also reflects the removal
of IEEE-323 environmental qualification requirements for LAW SS O X O

equipment.
No revision bars were used for this revision.
Issued for purchase.

2 Incorporates TCN’s 24590-QL-MRA-MBT0-00007-T0002, 4, 6, 7, 8,
and 9. Incorporates SDDR’s 24590-WTP-SDDR-MS-11-00054, 11-
00200, 11-00298, 11-00299, 12-00094, 12-00110, 12-00167, 12-00168,
12-00173, 13-00001, 13-00006, 13-00015, 13-00023.

On 04/10/13 the Supplier for the LAW TCO went out of business. The
following specification sections were revised to address finishing the
LAW TCO by the Completion Supplier.

*Add section 1.2.15, defined work scope for the Completion Supplier
*Add section 1.3.12, defined work scope for WTP. WTP will be
responsible for seismic, thermal, ASME B 31.3 and ASME VIII
calculations.

*Revised the specification throughout changing “Supplier” to
“Completion Supplier” where appropriate.

* Revised the specification throughout deleting submittal requirements
for seismic, thermal, ASME B 31.3 and ASME VIII analysis. D E E]
*Add section 4.5, Defined Government Furnished Material (GFE)
requirements for the Completion Supplier.

*Rewrite section 5.1.4, defined ammonia gas pipe line connection
requirements for the Completion Supplier.

*Rewrnte section 6.1.4, revised testing of rectangular flanges for
Completion Supplier.

*Delete section 10.2.7.1, contents on this section moved to new section
4.5.

seditorial revision to Attachment JQ07, section 3.4.5.2.1, added ASTM
A276, 310L, as required by TCN8

sAttachment JQO7 - Deleted the safety software requirements, added the
cable separation requirements.

*Added attachment 13 LAW design Status 06/26/13, for the Completion
Supplier.

3 Incorporated TCN’s 24590-QL-MRA-MBT0-00007-T0010, and 11.
Incorporated SDDR’s 24590-WTP-SDDR-MS-13-00074, 14-00002, 14-
00003, 14-00004, 14-00042, 14-00048, 14-00049, 14-00050, 14-00061,
14-00062 and 14-00064. Incorporated technical notes from MR, 24590-
QL-MRA-MBT0-00007. O X] O
The Completion Supplier and WTP were unable to qualify the majority
of the partially fabricated TCO and ammonia air dilution skid for reuse.
The options that allowed the Completion Supplier to refurbish the
partially fabricated TCO and ammonia air dilution were removed. This

Page ii
24590-G04B-F00009 Rev 18 (11/26/2014) Ref: 24590-WTP-3DP-G04B-00049



24590-LAW-3PS-MBTV-T0001, Rev 5
LAW Thermal Catalytic Oxidizer/Reducer

Q Specification
Revision Only M
Margin Reduced? Only

general specification revision aligns the specification with the current
fabrication plan.

Aligning the specification with the current fabrication plan and
incorporating previously approved changes (TCNs, SDDR & technical
notes) does not reduce margin.

Justification for margin statement. Margin was evaluated on the
previously reviewed and approved changes. Fabrication options do not
include margin, so deletion of fabrication options do not impact margin.
Fabrication plans do not include margin, so margin is not impacted.
Revision bars were not used for this general specification revision.

4 Incorporated SDDR’s 24590-WTP-SDDR-MS-14-00066, 14-00068, 14-
00069, 14-00074, 14-00076, 14-00091, 15-00010, 15-00012, 15-00017,
15-00018, 15-00021, 15-00022, 15-00023 and 15-00025. Incorporated O X O
EIEs, 24590-LAW-EIE-MS-14-0079 & 14-0088. Strike out and or
Revision bars were used to denote changes.

5 Section 2.2.3, ASME B&PVC, section VIII-2004 was changed to VIII-
2013. In section 2.3.11 the HEPA filter specification was deleted. Section
2.3.13, specification 24590-WTP-3PS-MV00-T0002 was added by ESQ
group. Revised expansion joint requirements in sections 3.1.10, 3.1.11,
3.1.12 and 3.1.13_In Section 3.1.14 the verbiage relating to active safety
functions was removed by the systems engineer. This work scope does
not include components with an active safety function. Section 3.3, the
word "mixing"” was deleted. In section 3.4.7, the mass balance calculation
1s defined as "non-safety”. Sections 3.4.9, 3.4.10 and 3.4.11 were deleted
to align with the current work scope. Section 3.5 was revised to relocate
the ammomia dilution skid to room L-0322A. Section 3.7.3.1 was revised
to align with the current design shown on the P&ID. Section 3.7.3.3 the
words "HEPA filter and"” were deleted. Section 3.7.3.4 was deleted,
HEPA filters are no longer in the work scope. Section 3.10.3 was revised
to define the control narrative as non-safety and that the buyer will
provide the control logic. In section 3.10.4 valves LVP-V-01548, LVP-
V-01612, LVP-V-01618 and LVP-V-01620 were removed because they
no longer have Hy-lok ends. Section 3.16.4.14 was revised to align with X X [
SDDR 15-00040. Section 3.16.4.15 was revised to align with SDDR 15-
00041. Section 3.4.14.17 Deleted. Section 3.16.4 revised to align with
current CGD plans. Sections 3.16.4.4,3.16.4.5,3.16.48,3.164.12,
3.16.4.13 and 3.16.4.21, yellow metal inspection deleted by CGD group.
Section 3.17.2 added bellows, LVP-BLWS-00080 and 00081. Section
3.17.13 deleted non Q items; solenoid valves, coalescing filters,
rotometers and hose. Added sections 4.2.6 and 5.3 4. In section 6.1.3 the
words "HEPA Filters for the HEPA housing may or may not be installed
for testing” were deleted. In section 7.2.3 the word "filters” was deleted.
Section 10.1 revised to define submittal requirements. Sections 10.2.5
and 10.2.7.2 revised to clarify requirements for C of Cs and MTRs.
Deleted the sentence containing "Two times max system pressure” from
attachment JQO7, section 3.8.3. Deleted "MS Access format” from
attachment JQO7, section 11.2.2. The following SDDRs were
mcorporated by reference: 24590-WTP-SDDR-MS-15-00019, 15-
00028, 15-00029, 15-00030, 15-00031, 15-00040, 15-00041, 15-00051,
15-00052, 15-00056, 15-00057 and 15-00060.

Page iii
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24590-LAW-3PS-MBTV-T0001, Rev 5
LAW Thermal Catalytic Oxidizer/Reducer

24590-G04B-F00009 Rev 18 (11/26/2014)

Q Specification
Revision Only CM
Margin Reduced? Only
Margin was evaluated on the previously reviewed and approved SDDRs.
Changes to the specification paragraphs provide clarification to the
complete supplier, margin is not impacted.
Page iv
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24590-LAW-3PS-MBTV-T0001, Rev 5
LAW Thermal Catalytic Oxidizer/Reducer

Notice

Please note that source, special nuclear, and byproduct materials, as defined in the Atomic Energy Act
of 1954 (AEA), are regulated at the US Department of Energy (DOE) facilities exclusively by DOE
acting pursuant to its AEA authority. DOE asserts, that pursuant to the AEA, it has sole and exclusive
responsibility and authority to regulate source, special nuclear, and byproduct materials at DOE-owned
nuclear facilities. Information contained herein on radionuclides is provided for process description

purposes only.

Page 1 of 59
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24590-LAW-3PS-MBTV-T0001, Rev 5
LAW Thermal Catalytic Oxidizer/Reducer
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24590-LAW-3PS-MBTV-T0001, Rev 5
LAW Thermal Catalytic Oxidizer/Reducer

Attachments

Attachment JQO7 - Instrumentation for Packaged Systems

Attachment EKPO - Electrical Requirements for Packaged Systems

Attachment NNOO - Thermal Insulation for Mechanical Systems

Attachment PS02 - Shop Fabrication of Piping

Attachment AFPS - Shop Applied Special Protective Coatings for Steel Items and Equipment
Attachment EEQ - LAW TCO EEQ Guidance

24590-WTP-SRD-ESH-01-001-02, pages C.34-1 thru C.34-5, tailoring of ANSI-K61.1
24590-WTP-SRD-ESH-01-001-02, pages C.26-1 thru C.26-7, tailoring of ASME-B31.3
Deleted

LAW Skid Interface Connections

Connection for Non-Routine Sample Extraction

Connection for Sample Extraction-Permanent Typical

Certificate of Analysis for BASF Catalysts, LLC (VOCat 300S)

LAW TCO & Ammonia/Air Dilution Skid Embed As-Built Elevations

Deleted

10. Deleted

11. Sample Certificate of Conformance

12. Deleted

13. Deleted

RN BN
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1.2

24590-LAW-3PS-MBTV-T0001, Rev 5
LAW Thermal Catalytic Oxidizer/Reducer

Scope

Project Description and Location

The Hanford Tank Waste Treatment and Immobilization Plant (WTP) is a complex of waste
treatment facilities where the Department of Energy’s (DOE) Hanford site tank waste will be
pretreated and immobilized into stable glass form via vitrification. The WTP Contractor will
design, build, and start up the WTP pretreatment and vitrification facilities for the US
Department of Energy’s (DOE) Office of River Protection (ORP). The waste treatment facilities
will pre-treat and immobilize the Low-Activity Waste (LAW) and High-Level Waste (HLW)
currently stored in underground storage tanks at the Hanford Site.

The Hanford Site occupies an area of about 560 square miles and is located along the Columbia
River, north of the city of Richland. The WTP Facility will be constructed at the East End of the
200 East Arca of the Hanford Site. Benton, Franklin, and Grant counties surround the Hanford
Site.

Equipment, Material, and Services Required

This specification provides the requirements for the design, materials selection, appurtenances
selection, quality control, quality assurance, inspection, fabrication, testing and labeling of an
LAW Thermal Catalytic Oxidizer/Reducer (TCO) and the associated Ammonia/Air Dilution
Skid.

The scope of work for the Completion Supplier includes work specifically defined in this
specification and its addenda and attachments. Work shall include, but is not limited to, the
following:

1.2.1 Low-Activity Waste Off-Gas Equipment: To include a Thermal Catalytic

Oxidizer/Reducer Skid, LVP-SKID-00002, Ammonia/Air Dilution Skid, LVP-SKID-
00003, and Ammonia-Air Dilution fan control panel (LVP-PNL-00003).

1.22 Deleted
1.23 Provide Material Test Reports (MTRs), welding procedures, removable insulation

installation procedures, surface preparation and coating procedures, testing procedures,
testing results, inspection results, and all other procedures and documentation required per
this specification and its addenda and attachments.

1.2.4 Provide transportation, storage, and installation instructions for the Thermal Catalytic

Oxidizer/Reducer and the Ammonia/Air Dilution Skid per manufacturer’s recommendation
and this specification.

1.25 Provide packaging and prepare the Thermal Catalytic Oxidizer/Reducers Skid, the

Ammonia/Air Dilution Skid, control panels, gaskets, special tools (if required), and catalyst
bed for shipment to the WTP site. Packaging shall be sufficient to allow indoor storage for
a period of up to 12 months at the WTP site, without Buyer action except routine
inspection. Environmental conditions for storage are found in Section 7.4 of this
specification.

1.2.6  Provide special tools required for installation and maintenance.

1.2.7 Provide Material Safety Data Sheets (MSDSs) for the catalyst cartridges and any other

potentially hazardous chemicals or materials which will be delivered to the Buyer.

1.2.8 Deleted
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24590-LAW-3PS-MBTV-T0001, Rev 5
LAW Thermal Catalytic Oxidizer/Reducer

1.2.9 Procure and install thermal insulation. Provide installation procedures for removable
insulation.

1.2.10  Deleted
1.2.11  Provide shop painting of carbon steel surfaces.

1.2.12  Deleted

1.2.13  Provide junction boxes to accommodate wiring to remote-mounted Completion Supplier
control panel. The Completion Supplier shall provide wiring schedule, diagrams, and
documentation to facilitate installation of wiring from equipment to remote control panel.

1.2.14  Deleted
1.3 Work by Others
Specific activities and materials excluded from the scope of this specification include:
1.3.1 Shipping to WTP jobsite
1.3.2 Material unloading and storage at jobsite
1.3.3 Installation labor
1.3.4 Foundation embeds and Surface Mounted Plates
1.3.5 Ammonia vapor supply to skid connection
1.3.6 Electric power supply
1.3.7 Off skid external wiring
1.3.8 External connection to the Buyer’s instrumentation and controls
1.3.9 Containment Tent, portable High Efficiency Particulate Air (HEPA) filter exhauster
1.3.10  Grounding cable

1.3.11  Z Instruments, TE-0509 with thermowell, TE-0516 with thermowell, FE-0530, FE-0531,
FE-0540, FE-0541, YV-0528 and YV-0538

1.3.12  WTP will provide the Seismic, Thermal, ASME Section VIII, and the ASME B31.3 piping
analyses for the Thermal Catalytic Oxidizer/ Reducer skid and the associated Ammonia /
Air Dilution skid.

14 Acronyms and Abbreviations

ADS Ammonia Dilution Skid

AHJ Authority Having Jurisdiction

Al Analog Input :

AISC American Institute of Steel Construction
AO Analog Output

ANSI  American National Standards Institute
ASD Adjustable Speed Drive

ASME  American Society of Mechanical Engineers
ASTM  American Society for Testing and Materials
AWG  American Wire Gauge

AWS American Welding Society

C&l Control & Instrumentation
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24590-LAW-3PS-MBTV-T0001, Rev 5
LAW Thermal Catalytic Oxidizer/Reducer

CM Commercial

MTR Material Test Report

COA Certificate of Analysis

COTS  Commercial-Off-The-Shelf

DBE Design Basis Event

DCS Distributed Control System

DD Device Description

DO Digital Output

DRE Destruction and Removal Efficiency
EJMA  Expansion Joint Manufactures Association
FT Functional Test

FF Foundation® Fieldbus

FMEA Failure Mode and Effects Analysts
FTF Filter Test Facility

GFE Government Furnished Equipment
HEPA  High Efficiency Particulate Air
HLW  High Level Waste

ICN Integrated Control Network

IEC International Electrotechnical Commission
IEEE Institute of Electrical and Electronics Engineers
IO Input / Output

ISA Instrument Service Air

LAW  Low Activity Waste
MACT Maximum Achievable Control Technology
MDS Mechanical Data Sheet
MR Material Requisition
MSDS  Material Safety Data Sheet
’ MTBF Mean-Time Between Failure
NACE National Association of Corrosion Engineers
NDE Non-Destructive Examination
NEC National Electrical Code
| NEMA National Electrical Manufacturers Association
" NFPA  National Fire Protection Association
‘ NIST National Institute of Standards and Technology
| NMCF Non-Modifiable Configurable Firmware
' NOx Oxides of Nitrogen
NRTL  Nationally Recognized Testing Laboratory
” P&ID  Piping and Instrumentation Diagram

PCJ Process Control System

| PLC Programmable Logic controller

| PMI Positive Material Identification
PPE Personnel Protection Equipment
PPJ Programmable Protection System

PQR Procedure Qualification Record
PSA Process Service Air

QAP Quality Assurance Program

Q Quality

QL Quality Level

RFQ Request for Quote

RPP River Protection Project

RTD Resistance Temperature Device
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SBS Submerged Bed Scrubber

SC Seismic Category

SCO Selective Catalytic Oxidation

SCR Selective Catalytic Reduction

SDDR  Supplier Deviation Disposition Request
SIS Safety Instrumented System

SS Safety Significant

SSCs Systems, Structures, and Components
SVOCs Semi-Volatile Organic Compounds
TCO Thermal Catalytic Oxidizer/Reducer
UL Underwriters Laboratories, Inc.

VOCs  Volatile Organic Compounds

VSL Vitreous State Laboratory

WAC  Washington Administrative Code
WESP  Wet Electro Static Precipitator

WPS Welding Procedure Specification

WTP Hanford Tank Waste Treatment and Immobilization Plant

1.5 Definitions

The equipment covered by this specification will be used in the WTP, where the following
definitions are applicable:

Quality Level (QL): The quality level identifies the quality requirements to be applied to the
equipment. The identified quality levels are Q (Quality), and CM (Commercial).

Seismic Category (SC). Specific requirements for each seismic category are defined 1n the
reference document, Sections 2.3.21 of this specification.

Thermal Catalytic Oxidizer/Reducer Expert: One who has extensive knowledge regarding the
characteristics and application of Thermal Catalytic Oxidizer/Reducer.

Cabiner: Tt is used interchangeably with the word “enclosure” within this specification.

Enclosure: A surrounding case constructed to provide a degree of protection to personnel
against incidental contact with the enclosed equipment and to provide a degree of protection to
the enclosed equipment against specific environmental conditions. An enclosure generally does
not have any operational interface accessible from the exterior.

Panel: A type of enclosure that provides some kind of operational interface accessible from the
exterior, without having to open the enclosure.

Rack: An open frame construction of angle, strut, channel, pipe, etc., designed to support the
mounting of four or more nstruments.

Non-Modifiable Configurable Firmware: The combination of commercial off the shelf hardware
device, computer instructions, and data that resides as read-only software on that device. Non-
Modifiable Configurable Firmware precludes modifications by the Buyer’s staff, but can accept
configuration parameters, via a set up process, to achieve specific functionality to meet the
Buyer’s requirements, provided features or capabilities such as advanced “scripting” or “coding”
are not utilized. Non-modifiable configurable firmware can be adequately verified by testing the
component of which it is an integral part.
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1.6 Safety/Quality Classifications

1.6.1

Refer to the MDS in Section 2 of the MR for Safety Class, Quality Level, and Seismic
Category classifications related to the LAW Thermal Catalytic Oxidizer/Reducer and the
Ammonia/Air Dilution skid.

2 Applicable Documents

2.1 General

2.1.1

2.1.2

Work shall be done in accordance with the referenced codes, standards, and documents
listed below, which are an integral part of this specification.

When specific chapters, sections, parts, or paragraphs are listed following a code, industry
standard, or reference document, only those chapters, sections, parts, or paragraphs of the
document are applicable and shall be applied. For the codes and standards listed in Section
2, the specific revision or effective date identified shall be followed. If a date or revision is
not identified, the latest issue, including addenda, at the time of quotation, shall apply.

2.2 Industry Standards

2.2.1
222

223

224
225
2.2.6
227
2.2.8
229
2.2.10

2.2.11
2.2.12
2.2.13
2.2.14

2215

2.2.16

Deleted

ASME B31.3 - 1996, Process Piping Code, as tailored in Appendix C of 24590-WTP-
SRD-ESH-01-001-02, Safety Requirements Document Vol. Il (see Attachment 2)

ASME B & PVC, Section VIII-2013, Division 1: Rules for Construction of Pressure
Vessels

ASME Y 14.100, Engineering Drawing Practices

ASTM — E84-08, Surface Burning Characteristics of Building Materials
Deleted

AWS D1.6-1999, Structural Welding Code, Stainless Steel

NEMA 250-2003, Enclosures for Electrical Equipment (1,000 Volts Maximum)
NFPA 70 — 1999, National Electrical Code

NFPA 497-1997, Recommended Practice for the Classification of Flammable Liquids,
Gases, or Vapors and of Hazardous (Classified) Locations for Flectrical Installations in
Chemical Process Areas

UL 467-2007, Standard for Safety Grounding and Bonding Equipment
UL 508-2007, Standard for Safety Electric Industrial Control Equipment
UL 508A-2007, Standard for Industrial Control Panels

ANSIKG61.1 - 1999, Safety Requirements for the Storage and Handling of Anhydrous
Ammonia, as tailored in Appendix C of 24590-WTP-SRD-ESH-01-001-02, Safety
Requirements Document Vol. II (see Attachment 1)

ASME AG-! 1997 with ASME AG-1a-2000 Addenda, Code on Nuclear Air & Gas
Treatment

Deleted

Page 9 of 59

24590-G04B-FO0019 Rev 4 (2/12/2008) Ref: 24590-WTP-3DP-G04B-00049



2.2.17
2.2.18
2.2.19
2.2.20

2221

2222
2223

2224
2.2.25
2.2.26
2.2.27
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ASME PTC-10-1997, Performance Test Codes on Compressors and Exhausters
ABMA 9-1990, Load Ratings and Fatigue Life for Ball Bearings
ABMA 11-1990, Load Ratings and Fatigue Life for Roller Bearings

ISO 3744-1995, Acoustics - Determination of Sound Power Levels of Noise Sources Using
Sound Pressure - Engineering Method in an Essentially Free Field over a Reflecting Plane

ISO 1940-1:2003, Mechanical Vibration - Balance Quality Requirements for Rotors In a
Constant (Rigid) State-Part 1: Specification and Verification of Balance Tolerances

NEMA MG 1-1998, Motors and Generators

AMCA-210-1999, Laboratory Methods of Testing Fans for Aerodynamic Performance
Rating

AWS D1.1-2000, Structural Welding Code — Steel

EJMA Ninth Edition with 2011 Addenda

29 CFR 1910, Occupational Safety and Health Standards for General Industry
1997 UBC, Uniform Building Code

ASME B16.10-2009, Face-to-Face and End-to-End Dimensions of Valves

2.3 Reference Documents/Drawings

2.3.1

232
233

234

2.35

2.3.6
2.3.7
238

2.3.9

2.3.10
2.3.11
2.3.12

2.3.13

24590-WTP-3PS-EVVI1-T0001, Engineering Specification for Low Voltage Adjustable
Speed Drives

Deleted

24590-WTP-3PS-G000-T0001, Engineering Specification for Supplier Quality Assurance
Program Requirements

24590-WTP-3PS-G000-T0002, Engineering Specification for Positive Material
Identification (PMI) for Shop Fabrication

24590-WTP-3PS-G000-T0003, Engineering Specification for Packaging, Handling and
Storage Requirements

Deleted
Deleted

24590-WTP-3PS-JQO00-T0004, Engineering Specification for Management of Supplier
Software

24590-WTP-3PS-IXXE-T0003, Engineering Specification for Commercial C&I
Enclosures, Panels, Cabinets, and Racks

Deleted
Deleted

24590-WTP-3PS-MVO00-T0001, Engineering Specification for Pressure Vessel Design and
Fabrication

24590-WTP-3PS-MVO00-T0002, Engineering Specification for Seismic Qualification
Criteria for Pressure Vessels
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2.3.15

2.3.16

2.3.17

2.3.18

2.3.19
2.3.20

2.3.21

2322

2.3.23
2.3.24

2.3.25
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24590-WTP-3PS-MVB2-T0001, Enginecring Specification for Welding of Pressure Vessel,
Heat Exchangers and Boilers

24590-WTP-3PS-NWPO0-T0001, Enginecring Specification for General Welding and NDE
Requirements for Supplier Fabricated Piping

24590-WTP-3PS-SS00-T0001, Engineering Specification for Welding of Structural
Carbon Steel

24590-WTP-3PS-SS00-T0002, Engineering Specification for Welding of Structural
Stainless Steel and Welding of Structural Carbon Steel to Structural Stainless Steel

24590-101-TSA-W000-0009-195-00002, Report - Small Scale Melter Testing for Allyl
Alcohol Method Verification

24590-WTP-LIST-CON-08-0001, Restricted Materials List WIP Safety Assurance

24590-LAW-M6-LVP-00005002, P&ID - LAW Secondary Offgas / Vessel Vent Process
System SCO / SCR Skid

24590-LAW-MKD-LVP-00012, 24590-LAW-MX-LVP-SKID-00002 and 24590-LAW-MX-
LVP-SKID-00003 - LAW Catalytic Oxidizer / Reducer

24590-WTP-3PS-PB01-T0001, Technical Supply Conditions for Pipe, Fittings, and
Flanges

Deleted

24590-LAW-M6-LVP-00005001, P&ID - LAW Secondary Offgas / Vessel Vent Process
System Ammonia Dilution Skid

24590-WTP-3PS-MUMI-T0002, Low Voltage Induction Motors

3 Design Requirements
3.1 General

3.1.1

The Thermal Catalytic Oxidizer/Reducer and the associated Ammonia/Air Dilution unit is
designed to selectively and primarily remove Volatile Organic Compounds (VOCs) and
Oxides of Nitrogen (NOx) from the offgas generated by the LAW melters.

The Thermal Catalytic Oxidizer/Reducer and the associated Ammonia/Air Dilution unit
shall be designed per this specification, the applicable documents listed in Section 2 of this
specification, and the MDSs in Section 2 of the MR.

The WTP facility is designed for a minimum service life of 40 years. Structural and
pressure boundary components related to the Thermal Catalytic Oxidizer/Reducer and the
associated Ammonia/Air Dilution units shall be engineered with a design life of 40 years.
The Recuperative Heat Exchanger shall have a minimum service life of 15 years. Catalyst
used in the Thermal Catalytic Oxidizer/Reducer shall have a minimum design life of one
year. Other key mechanical components, such as the Electric Heaters, and fans shall have a
minimum service life of five years with periodic maintenance.

Operation of the Thermal Catalytic Oxidizer/Reducer and the associated Ammonia/Air
Dilution units shall be continuous for one year. Refer to MDSs in Section 2 of the MR for
thermal cyclic conditions. All instruments in section 3.1.14 with a “Z” suffix have becn
removed from the Completion Supplier’s scope.
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3.1.5
3.1.6

3.1.7

3.1.8

3.1.9
3.1.10

Deleted
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The maximum pressure drops across the Thermal Catalytic Oxidizer/Reducer shall be in
accordance with the requirements of the MDSs.

The following requirements shall be met (responsibility of the Buyer):

» Pressure boundary shall be designed in accordance with the requirements of ASME
B&PVC, Section VIII Div. 1 and BUYER specification 24590-WTP-3PS-MV00-
T0001, Engineering Specification for Pressure Vessel Design and Fabrication.

Codle stamp 1s not required

e Non-Destructive Examination (NDE) requirements for the pressure boundary shall
be in accordance with the Buyer specification 24590-WTP-3PS-MV00-T0001,
Engineering Specification for Pressure Vessel Design and Fabrication. See
additional requirements for Design Level 2 (L-2) Vessels, Section 6.3

e Seismic analysis shall be per the Buyer’s specification 24590-WTP-3PS-MV00-
T0002, Engineering Specification for Seismic qualification Criteria for Pressure

Vessels

e The structure supporting the pressure boundary shall be designed per BUYER
specification 24590-WTP-3PS-MV00-T0002, Section 7.2.2, Engineering
Specification for Seismic Qualification Criteria for Pressure Vessels

Penetrations in the pressure boundary (i.e. access doors, sample ports, etc.) shall be

designed and reinforced in accordance with the requirements of ASME B&PVC, Section
VIII, Div. 1, and the Buyer’s specification 24590-WTP-3PS-MV00-T0001, Engineering
Specification for Pressure Vessel Design and Fabrication.

Deleted

Circular expansion joints

Component | Nominal size Design Pressure | Design Design cycles
Number Temperature

LVP-BLWS- | 18 inch diameter | +15 psig / full 500F 100

00053 vacuum

LVP-BLWS- | 18 inch diameter | +15 psig / full 500F 100

00061 vacuum

LVP-BLWS- | 8inch diameter +15 psig / full 150F 100

00080 vacuum

LVP-BLWS- | 8 inch diameter +15 psig / full 150F 100

00081 vacuum

24590-G04B-F00019 Rev 4 (2/12/2008)
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3.1.11 Combined Movements for LVP-BLWS-00080 and 00081

Component | Axial Axial Extension | Lateral Angular
Number Compression

LVP- 1.0 inch 0.5 inch 2.0 inches 2.0 degrees
BLWS-

00080

LVP- 1.0 inch 0.5 inch 2.0 inches 2.0 degrees
BLWS-

00081

3.1.12  Circular expansion joints / bellows shall be designed and manufactured in accordance with
ASME B31.3 and the Expansion Joint Manufacturers Association (EJMA) standard.
Square or rectangular joints not specifically addressed by the Boiler & Pressure Vessel
Code, ASME Section VIII, Division 1, shall meet the requirements within the latest version
of the Expansion Joint Manufactures Association (EJIMA) Standard. The bellows design
shall meet all the design conditions and design life of the equipment. Stainless steel
expansion bellows shall not be annealed after forming.

3.1.13  The Completion Supplier shall supply expansion joints (LVP-BLWS-00053 and 00061) for
both the offgas process inlet and outlet connections. Expansion joints shall be one ply.

Analysis Condition, (Combined) Required or Not Required

Movements

Compression Design 1.000 inch Required

Lateral Design 0.5000 inch Required

Angular Design 2 degrees Required

Torsion 0.3 degrees Optional, not a contract
requirement

3.1.14  The following are the Safety Significant functions of the LAW Thermal Catalytic
Oxidizer/Reducer and the Ammonia/Air Dilution units. An instrument has a “Z” suffix if it
serves an active safety function. All instruments with a “Z” suffix have been removed from
the Completion Supplier’s scope.

a) Confinement of Melter Offgas: TCO housing, piping, and appurtenances shall be
designed to maintain melter offgas confinement during normal operation, and during
and after a seismic category III DBE. Structural failure of internals shall not breach
confinement boundary.

b) Confinement of Ammonia: The ammonia and air dilution supply piping, valves, and
appurtenances shall maintain confinement of ammonia during normal operation, and
during and after a seismic category 11l DBE.
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3.2 Offgas Treatment Functional Description of Major Components

Offgas is generated from the vitrification of radioactive waste in Joule heated ceramic melters.

3.2.1 LAW Thermal Catalytic Oxidizer/Selective Catalytic Reduction Unit:
The feed to the LAW Thermal Catalytic Oxidizer/Reducer is primarily melter offgas that
has been treated by a Submerged Bed Scrubber (SBS), Wet Electrostatic Precipitator
(WESP), HEPA Filters, and an Activated Carbon Bed Adsorber.
33 Basic Function

The Thermal Catalytic Oxidizer/Reducer unit shall consist of four primary components; a
recuperative heat exchanger, electric heaters, VOC selective catalytic oxidation (SCO) bed, and
a NOx selective catalytic reduction (SCR) bed.

3.3.1

332

333

334

335

Recuperative Heat Exchanger

The recuperative heat exchanger is primarily employed to recover heat from the SCR hot
exhaust gas for the Thermal Catalytic Oxidation/Reducer unit. The heat exchanger shall
cool down the hot SCR exhaust gas and heat the incoming offgas.

Electric Heaters

The electric heaters are downstream of the recuperative heat exchanger and are employed
to heat the offgas feed to the final desired oxidation and reduction temperatures. After
startup, the electric heaters shall function as a trim control to raise the offgas temperature to
the required oxidizing temperature. Required oxidizing and reduction temperatures shall be
per performance criteria specified in Section 3.4 of this specification.

VOC Selective Catalytic Oxidation Unit

The SCO unit, containing oxidation catalyst, is downstream of the Electric Heaters and will
oxidize volatile and semi-volatile organic compounds creating water and carbon dioxide.
The residence time and number of catalyst beds shall be as specified in Section 3.4 of this
specification.

NOx Selective Catalytic Reduction Unit

The SCR unit, containing reduction catalyst, is downstream of the SCO and shall use
ammonia injection to reduce the NOx to Nitrogen, Oxygen, and water through catalytic
reaction with ammonia.

Ammonia/Air Dilution System

The Buyer will supply ammonia gas to the LAW Ammonia/Air Dilution System. The
Completion Supplier shall specify dilution air flow rates and pressures if required for the
Ammonia/Air Dilution skid. The Completion Supplier shall supply necessary equipment
required to meet performance requirements.
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3.4 Performance

3.4.1 Refer to the Thermal Catalytic Oxidizer/Reducer MDSs for design data and gas stream
properties.

3472 The organic Destruction and Removal Efficiency (DRE) performance shall be based on
inlet loadings specified in the MDSs.

3.43 The Thermal Catalytic Oxidizer/Reducer shall meet the DRE for Volatile Organic
Compounds (VOCs) and Semi-Volatile Organic Compounds (SVOCs) as required in the
MDSs as well as residence time and minimum oxidizing temperatures specified.

3.44 The NOx SCR unit shall meet the reduction efficiency at less than the specified ammonia
slip concentration required in the MDSs.

345 Detection limits used to verify the Thermal Catalytic Oxidizer/Reducer guaranteed
performance shall be based on the Buyer information (MDS General Note 9).

346  Deleted

347 The Completion Supplier shall provide the ammonia slip point within the mass balance
calculation (this calculation is defined as non-safety) (excess ammonia beyond that needed
for the reaction) for SCR performance.

348 The ammonia slip exiting the LAW systems shall be specified by the supplier to meet the
NOx reduction efficiencies specified in Section 3.4.4 of this specification.

3.49 Deleted

3.410 Deleted

3.4.11 Deleted

3.5 Design Conditions

3.5.1 Refer to the Thermal Catalytic Oxidizer/Reducer and the associated Ammonia/Air Dilution
MDSs in Section 2 of the MR.

352 The embed plate design location and elevation for the TCO skid is shown on drawing
24590-LAW-DB-S13T-00135, drawing coordinate (E-6.5 for the TCO skid). The design
elevation for the top of the embed plates is 48 feet - 0 inches, in plant elevation. The
existing embed elevations vary slightly from plate to plate. Attachment 8 lists embed As-
Built elevations.

353 Deleted

354 The Buyer’s existing embed plates for the TCO skid are coated carbon steel plates, stock
code: EBPNS02CD, shown on drawing 24590-BOF-DD-S13T-00001. When attachments
are welded to the existing embed plates, the Buyer site welding procedures require
inorganic zinc primer to be removed within 2- 4 inches of the weld area. Only carbon steel
can be welded to the carbon steel embed plates where the inorganic zinc primer has been
removed.

355 Thermal Catalytic Oxidizer / Reducer Skid, LVP-SKID-00002, will be field welded to

carbon steel or stainless steel surface mounted plates provided by the Buyer. The Buyer
supplied surface mounted plates will be bolted with through bolts and installed with
sandwich plates through the facility floor.
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Locate the inlet bellows flange, LVP-BLWS-00053, 12 feet - 6 inches above the base of the
Thermal Catalytic Oxidizer / Reducer Skid, LVP-SKID-00002.

Locate the outlet bellows flange, LVP-BLWS-00061, 12 feet - 6 inches above the base of
the Thermal Catalytic Oxidizer / Reducer Skid, LVP-SKID-00002.

The Ammonia / Air Dilution Skid, LVP-SKID-00003, will be field welded to carbon steel
or stainless steel surface mounted plates provided by the Buyer. The surface mounted
plates will be bolted to the facility floor or bolted to the existing embeds.

The 2 inch thick surface mounted plates shown on drawing 24590-LAW-DD-S13T-00306
have been installed in the LAW facility. Each plate is secured with (4) 1 1/2 inch diameter
threaded rods. On the 48’ elevation side of the surface mounted plate the threaded rods are
secured with double nuts and washer. During the installation of these surface mounted
plates the 1 3/4 inch core drilled holes had to be positioned to miss reinforcing bar. The
installed centerline location of the threaded rods with double nuts and washer are shown on
drawing, 24590-LAW-DD-S13T-00313. As detailed on this drawing the rods with doubled
nuts and washer stick up 3 7/8 inches to 4 1/2 inches above the top of the plate.

3.6 Environmental Conditions

3.6.1

3.6.2
3.6.3
3.64

The Thermal Catalytic Oxidizer/Reducer Skid and Ammonia/Air Dilution Skid will be
located indoors. Refer to MDSs for specific room environmental design conditions.

Deleted
Deleted

The Completion Supplier shall provide and document Environmental Qualification per the
requirements in Attachment EEQ.

3.7 Mechanical Requirements

3.7.1
3.7.1.1

3.7.1.2

3.7.1.3

General

Due to access restrictions for installation, the Thermal Catalytic Oxidizer/Reducer unit shall
be fabricated in such a manner that will allow delivery in sections that comply with the
bounding dimensions specified in MDSs. Each section of the Thermal Catalytic
Oxidizer/Reducer shall be skid mounted.

The catalyst bed shall be designed for manual removal and replacement. The catalyst bed
shall be designed to meet service life requirements outlined in Section 3.1.3 of this
specification. The weight of a catalyst module is expected to be 60 to 70 pounds. When
weights exceed 50 pounds, lifting beams, catalyst removal tools, or rigs shall be designed
and supplied by the Completion Supplier.

The Completion Supplier shall provide transitions for connection to the Buyer’s piping and
gas analyzer instrumentation. All flanges required for connection to the Buyer’s piping and
gas analyzers shall be raised face flanges and shall be welded to the pipe (no threaded
connections allowed). See Attachment 4 (LAW Skid Interface Connections). See also
Attachments 5 and 6 (Connection for Non-Routine Sample Extraction and Connection for
Sample Extraction - Permanent Typical, respectively) for non-routine and permanent
analyzer connection details.

Deleted
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3.7.1.5
3.7.1.6
3.7.1.7
3.7.1.8

3.7.1.9

3.7.1.10

3.7.1.11

3.7.2
3.7.2.1

3722
3.7.2.3
3.7.2.4
3.7.2.5
3.7.2.6
3.7.2.7

373
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NOT USED
Deleted
NOT USED

A containment tent or series of containments tents will be erected by the Buyer to control
the work area for catalyst removal and replacement after permanent installation of the TCO
units. The Buyer will supply and set up a portable HEPA filtered exhauster for containment
tent ventilation with discharge port monitoring. The TCO unit will be ventilated using the
Buyer’s permanently installed process fans. Prior to catalyst removal, the TCO unit air will
be sampled using a pre-installed sample tap. The air sample will be used to determine the
level of airborne radioactive material inside the TCO unit. After the air samples are taken
and deemed acceptable, removal of the catalyst subassembly will proceed.

The Completion Supplier shall supply the following for the TCO unit:

One 1-inch air sample tap per TCO unit. Include one 1-inch full port ball valve. The
accessible end of the 1-inch ball valve shall include a cap or blind flange. There shall be at
least 3 inches of clearance, for tightening bolts, between the insulating jacketing and the
underside of the flange.

Catalyst removal / installation:

The catalyst bed (s) shall be designed for manual removal and replacement without entering
the TCO unit for contact maintenance.

To facilitate process troubleshooting and to obtain additional data during testing and
operations, the Completion Supplier shall supply the following for each TCO unit:

One sample port between each of the VOC catalyst beds to be used to measure offgas
concentrations during non-routine evolutions. Sample ports shall be located to minimize
flow disturbance and not interfere with the manipulation of the catalyst access doors. The
location shall consider optimum accessibility. However, it is acceptable to locate the
sample ports on the top of the TCO. Include ball valve, blind flange, gaskets, and bolts for
each sample port. See Attachment 5 (Connection for Non-Routine Sample Extraction) for
temporary connection details.

Recuperative Heat Exchanger

Unless otherwise specified, the heat exchanger pressure boundary shall be designed in
accordance with ASME B&PVC, Section VIII, Division 1.

Deleted

Body flanges that allow for total unit replacement
Deleted

Deleted

Bolted connection to skid support frame

Heat exchangers shall be designed for full differential pressure, with one side at the design
pressure and the other side at atmospheric pressure.

Ammonia/Air Dilution Equipment
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3.73.1

3.7.3.2
3733

3.7.3.4
3.7.3.5

3.7.3.6

3.7.3.7

3.7.3.8

3.7.3.9
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Design and fabrication of ammonia piping and valves shall be in accordance with ANSI
K61.1 and ASME B31.3 (as tailored in Attachment 1 & 2, respectively), and Attachment
PS02 LAW TCO Customized PS02.

The following items, located on the ammonia dilution skid, shall be labeled as “suitable for
ammonia” by the manufacturer of the item or the Completion Supplier; V-01570, YV-
0560, PCV-0527, V-01559, V-72325, PT 0564, FE-0529, AV-0523, V-01557, V-01554,
and FE-0539.

Deleted

The Completion Supplier shall supply, test, and deliver HEPA housings for the LAW
ammonia dilution system in accordance with MDSs.

Deleted

HEPA Filter housings shall be provided in accordance with the MDS listed in Section 2.1
of the Material Requisition. Supplier submittals shall be as follows:

1 Submit procedure for Pressure Decay Test, ASME AG-1 1997 with AG-1a-2000
addenda, Article I1I-4200 (prepared with guidance given in AG-1 mandatory Appendix
TA-HI). Perform test on HEPA housings. Test duration shall be 15 minutes.

2 Submit procedure for Structural Capability Test, ASME AG-1 1997 with AG-1a-2000
addenda, TA-3422, (prepared with guidance given in AG-1 mandatory Appendix TA-II).
Perform test on HEPA housings.

3 Recommended spare parts for the HEPA housings.
4 Operation and maintenance manuals for the HEPA housings.

The Completion Supplier shall supply centrifugal fans for the LAW ammonia/air dilution
system. If the Completion Supplier determines airflow cannot be adequately controlled
using control valves and that adjustable speed drives (ASD) are required, then the ASDs
shall be in accordance with 24590-WTP-3PS-EVV1-T0001, Engineering Specification for
Low Voltage Adjustable Speed Drives. Centrifugal fan Data Sheets will not be supplied by
the Buyer. The Completion Supplier shall create and submit Centrifugal fan Data Sheets
outlining performance requirements as specified by the Completion Supplier. Applicable
design conditions and mechanical requirements shall be outlined on the Centrifugal fan
Data Sheets.

Fans shall be capable of performing at the conditions shown on the fan data sheets. Fan
performance ratings shall be based on AMCA-210 standard air condition. Materials of
construction used shall be compatible with the effluent being handled.

Fan/motor assemblies shall be complete with all components and accessories fully
assembled, wired, and skid mounted requiring only connection to the Buyer’s electrical
power and control systems, and interconnecting piping. Fan/motor assemblies shall be self-
supporting, capable of carrying the static loads of the fan components and the stress
imposed during shipment, installation, and operation.

Fans shall be designed and constructed for low leakage. Fans shaft seal(s) shall be low
leakage with an external air purge.

3.7.3.10 Bearing rating life shall be established in accordance with ABMA 9 or 11, as applicable.

24590-G04B-F00019 Rev 4 (2/12/2008)
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3.7.3.12

3.7.3.13

3.7.3.14

3.7.3.15

3.7.3.16
3.7.3.16.1

3.7.3.16.2
3.73.163
3.7.3.16.4

3.73.17
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The Completion Supplier shall fill in and submit the “Electrical Data Sheet Low Voltage
Induction Motor” contained in specification 24590-WTP-3PS-MUMI-T0002, for Fans
LVP-FAN-00001 and LVP-FAN-00002.

The Completion Supplier shall fill in and submit the “Electrical Data Sheet Adjustable
Speed Drive” contained in specification, 24590-24590-WTP-3PS-EVV1-T0001, for Fans
LVP-FAN-00001 and LVP-FAN-00002.

Fan sound pressure level shall not exceed 85 dB (A) at 3-feet. If sound power exceeds 85
dB (A) at 3-feet, the Completion Supplier shall obtain the Buyer permission to proceed in
the form of an SDDR stating estimated sound power level.

To achieve duty / standby configuration for the Buyer, Ammonia Dilutions Fans LVP-FAN
00001 and LVP-FAN-00002 shall be powered on separate 480V power feeds.

Electric motors shall be in accordance with NEMA MG-1. Motors shall be totally enclosed
fan cooled type, unless motors are small and otherwise environmentally protected. Motor
drive combination shall be suitable for operation for the design conditions shown on the
Completion Supplier’s fan data sheets. Each motor shall have a controller or drive.

For the fan, the following shall be submitted for the Buyer’s review and information:

The Completion Supplier’s recommended accessibility and maintenance requirements.
Performance test reports.

Sound test reports.

Deleted

Deleted

3.8 Loading

3.8.1 The Thermal Catalytic Oxidizer/Reducer (LVP-SKID-00002) and the associated
Ammonia/Air Dilution assembly shall be self-supporting, capable of carrying the static
loads of components and the stress imposed during shipment, installation, and operation.

3.8.2 Deleted

3.83 The Buyer will provide a seismic analysis in accordance with their approved processes and
procedures.

3.84 Deleted

3.85 The Thermal Catalytic Oxidizer/Reducer units shall be designed in accordance with the
nozzle load requirements as specified in the MDSs in Section 2 of the MR.

3.9 Electrical Requirements

39.1 Electrical components and appurtenances furnished with the Thermal Catalytic
Oxidizer/Reducer and the associated Ammonia/Air Dilution units shall conform to the
requirements of Attachment EKPO. Electrical components shall also meet applicable
sections of NFPA 70-1999 and requirements outlined in NFPA 497-1997.

392 NOT USED
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395

3.9.6

3.9.7

3.9.8

3.99
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The Buyer will supply only 480V 3-wire wye-grounded power circuits. These shall
connect to terminals in NEMA 4X-enclosed disconnecting devices mounted on the
equipment skids. Flexible conduit connections to the skid disconnecting devices shall be
used. All fan and heater circuits, and power and control circuits, shall be distributed
electrical power from these power disconnecting devices. All branch circuits shall include
applicable over-current protection devices. The Completion Supplier shall include in their
equipment all motor and heater controllers, including their control circuits and devices. All
motors shall be totally enclosed fan cooled type, unless otherwise environmentally
protected. If the Completion Supplier’s components are rated for a lower voltage, the
Completion Supplier shall provide the components necessary to supply the lower voltage
and circuit protection devices. All distribution circuits requiring disconnecting means for
maintenance and isolation, including combination controllers, to prevent complete
shutdown of the Buyer’s power circuits, shall be provided by the Completion Supplier.
Electric heaters shall be of the element type and mounted on removable flanged plates for
case of maintenance.

Electrical enclosures shall be NEMA 4X rated.

The Thermal Catalytic Oxidizer/Reducer control panel (LVP-PNL-00003) components
shall be UL 508 listed and certified. Control panels as a whole shall be UL 508A labeled.

NOT USED

Provide bolted compression type 2/0 terminal lugs at diagonally opposite comers of the
TCO skid and the ammonia dilution skid for connection by the Buyer to the area ground
grid. The Buyer uses 2/0 AWG stranded copper for the area ground grid.

The Completion Supplier shall provide total electric load for the Thermal Catalytic
Oxidizer/Reducer.

The Completion Supplier shall provide a functional description of the electrical operation
of the skids as well as single line, schematic, wiring, layout, and interconnection diagrams.
In addition, catalog cut sheets, recommended spare parts, and electrical loads as detailed in
Attachment EKPO, Section 9. Documentation and Submittals.

3.10  Instrumentation and Control Requirements

3.10.1

3.10.2

3.103

Instrumentation and controls furnished with the Thermal Catalytic Oxidizer/Reducer and
the associated Ammonia/Air Dilution units shall meet the instrumentation and control
requirements as stated in Attachment JQO7. The Buyer shall provide the appropriate ABB
control system components (i.e. I/O modules, power supplies) to the Completion Supplier
for fabrication into the Completion Supplier’s control panel (LVP-PNL-00003) as
described in Section 3.4.2 of Attachment JQO7. The Completion Supplier shall provide
non-ABB manufactured equipment (fiber optic converters, fiber optic patch cables and
plates, terminals, circuit breaker, wiring, etc.) and panel fabrication.

The Completion Supplier shall design the control panel (LVP-PNL-00003) to utilize the
ABB control system equipment and provide a panel arrangement drawing with Bill of
Material identifying all parts to be provided by the Buyer. The Completion Supplier shall
provide an I/O list on the panel arrangement drawing for all instruments. Reference
Buyer’s P&IDs in Section 2 of the MR for additional information regarding instrument
locations and types.

The Completion Supplier shall provide a non-safety control narrative, logic drawings,
termination drawings, and related items as specified in Attachment JQ07 for normal (PCJ).
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3.10.5
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The Buyer shall provide programming for normal operation (PCJ) via software included
with the Buyer supplied ABB components. The Buyer shall provide the control logic,
controller, software, and attend and support the functional test of the equipment at the
Completion Supplier’s facility.

In-line instruments shall be wired to the skid edge. Wiring shall terminate in a junction
box. On the LAW TCO the following valves shall end with a Hy-Lok tubing connection:
LVP-V-01609, LVP-V-01610, LVP-V-01613, LVP-V-01614, LVP-V-01615 and LVP-V-
01616.

On the LAW Ammonia dilution skid the instrument tubing shall run to a bulk head plate.
Provide Hy-Lok tubing end connections at the WTP / Completion Supplier interface.

NOT USED

Management of the Completion Supplier software shall be governed by 24590-WTP-3PS-
JQO00-T0004, Engineering Specification for Management of Supplier Software.

3.11 Lifting Requirements

3.11.1

3.11.2

3.11.3
3.11.4

3.11.5

3.11.6

Lifting lugs shall be installed on the Thermal Catalytic Oxidizer/Reducer and Ammonia/Air
Dilution skid packages for lifting and handling. The Completion Supplier shall identify the
weight and center of gravity of each package. All lifting points shall be designed in
accordance with the requirements of the Buyer specification 24590-WTP-3PS-G000-
T0003, Engineering Specification for Packaging, Handling, and Storage Requirements.

Lifting eyes or lugs shall be certified to be suitable for the safe, lifting and handling of the
equipment without distortion or damage to the components.

Deleted

Lifting lugs must accept standard commercial lifting equipment. Chain blocks or braiding
shall not be permitted.

The lifting lugs for the packages must be accessible from the top, without removal of
components OF COVeTrS.

The Buyer will provide calculations for the lift lug design.

3.12 Thermal Analysis Requirements

3.12.1
3122

3.123

3.12.4

3.12.5

Deleted

Refer to MDS for thermal analysis technical information and heat loss requirements (i.c.
thermal conductivity values, room temperatures, etc.).

The thermal analysis, by the Buyer, will include the effects of stresses resulting from
potential variations in temperatures due to startup, normal operation, shutdowns, and
thermal cycling of the Thermal Catalytic Oxidizer/Reducer. Analysis shall show that the
Thermal Catalytic Oxidizer/Reducer is adequate for the design life specified in Section
3.1.2 of this specification. Analysis shall also establish design temperature of the TCOs.

The thermal analysis, by the Buyer, will include thermal expansion of the Thermal
Catalytic Oxidizer/Reducer and resulting nozzle loadings in X, Y, and Z planes with
deflections at normal operating conditions and design conditions.

The thermal analysis, by the Buyer, will determine the thickness and extent of insulation
required on the sides, ends, top, and bottom of the Thermal Catalytic Oxidizer/Reducer to
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3.12.7
3.12.8
3.12.9
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ensure that the insulation jacket temperature and all exterior uninsulated portions with
potential for personnel exposure do not exceed 140 °F at maximum design temperature.

The thermal analysis, by the Buyer, will determine the thickness and extent of insulation
required on the bottom of the Thermal Catalytic Oxidizer/Reducer so that the temperature
of the concrete does not exceed 150 °F.

Deleted
Deleted
Deleted

3.13 Deleted

3.13.1
3.13.2
3.133
3.13.4
3.135

Deleted
Deleted
Deleted
Deleted
Deleted

3.14  Accessibility and Maintenance

3.14.1

3.14.2

3.143

3.144
3.14.5
3.14.6
3.14.7

The Buyer’s layout allows for necessary access and space requirements to facilitate
maintenance during normal plant operation or scheduled shutdown.

The Completion Supplier’s recommended accessibility and maintenance requirements for
each piece of equipment shall be included in the Completion Supplier’s design and shown
on the layout drawings. Layout drawings shall show scaled clearances as dotted areas
around and in front of all electrical equipment, components, and control panels. These
areas shall be as required in the National Electrical Code.

The Completion Supplier shall provide instructions and frequency of maintenance
including lubrication, rotation, heating, and any other type of preventative maintenance that
will preserve the equipment until the time it is put into operation, including:

» Up to 12 months indoor storage prior to installation
Deleted

Indoor (installed) but not operating preservation maintenance and inspection schedule

Operating preservation maintenance and inspection schedule

Frequency of inspection and maintenance intervals during operation shall be in accordance
with equipment the Completion Supplier’s recommendations.

Deleted
Deleted
Deleted
Deleted

3.15  Software Requirements

See Section 3.5 in Attachment JQO7 for specific software requirements.
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3.16  Testing and Inspection Requirements

3.16.1

3.16.2

3.16.3
3.16.4

The Completion Supplier shall submit un-priced Purchase Orders with attachments
showing flow down of requirements to engineering under document category 33.0, on the
G-321-E form. The Completion Supplier is only required to submit the un-priced POs that
contain items that will be used in an application that has been designated as “Q” by the
Buyer.

The Completion Supplier shall provide fabrication drawings with a Bill of Material. The
Bill of Material shall include the WTP Quality Level (Q or CM). The Buyer will determine
the WTP Quality level during the drawing review process.

Deleted

Testing and Inspection Requirements for LAW TCO & Ammonia / Air Dilution Skid
Components

Testing and inspection requirements are derived from the related CGD plan as developed
by the Procurement Engineering Group. For completeness of project records the
Completion Supplier shall submit the Inspection, examination and test results to the Buyer
via the G-321-E Document Category 33.0.

3.16.4.1 General Requirements for Components Listed in this Section

1.  Testing and inspection activities listed herein are derived from the BNI
Commercial Grade Dedication plans. In some instances, the tests may be
equivalent to tests required in other sections of this specification. If this is the case,
a duplication of the test or inspection is not necessary as long as the test or
inspection fulfills both requirements. All other tests and inspections listed in this
section are strictly for the verification of critical characteristics.

II.  Inspect all supplier documentation for compliance with the purchase order
requirements and verify that all components in a single line item of the PO have
been manufactured and supplied from the same heat/lot of the base material, to the
greatest extent possible. If there are different heat/lots for a single line item it may
have an impact on the sampling to be performed for testing and inspections. (see
VIII below)

II.  PMI(OES or XRF), hardness, proof load and/or tensile testing shall be performed
by a laboratory that is accredited by one of the following organizations —
-A2LA
-NVLAP
-1AS
-ACLASS
-PJLA
-L-A-B
The specific test must be included in the scope of the current
certification/accreditation at the time the test is performed as verified on the
accrediting organization’s website. The purchase order for testing at an accredited
laboratory shall require that tests be performed in accordance with the accredited
program. The lab results must contain a statement that the test(s) were performed
in accordance with their accredited program. If no labs with this accreditation are
available, the Buyer shall be advised of the lab that the Completion Supplier will
use with sufficient notice to allow for surveillance activities of the tests by the
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Buyer’s representative. The Completion Supplier is also allowed to perform any or
all of these tests after the successful completion of a CG survey in which the
capability of the supplier to perform the tests 1s assessed and found to be
acceptable.

IV.  The following chemical constituents have been identified as critical to the materials
listed below in order to perform their intended safety function —
304/304L SS - Cr, Ni '
316/316L SS — Cr, Ni, Mo
347 SS - Cr, Ni, Cb
Incoloy 800 — Ni, Cr
These chemical constituents shall be tested for and individually identified on the
test results along with the results of the test.

V.  Perform tensile, hardness and proof load testing per ASTM A370. Leeb hardness
testing to be performed in accordance with ASTM A956.

VL. Perform chemical verification testing per ASTM A751.

VII.  Sampling for tests and inspections found in this section shall be performed per the
guidance found in EPRI TR-017218. Accept on 0 defects and reject on 1 or more
defects.

VII.  Each individual lot of material shall be sampled as specified below. A lot of
material 1s defined as a single heat or run of material that is cast, extruded, or
otherwise formed from a common batch of raw materials.

IX.  Pressure testing, hydrostatic or pneumatic, shall be performed in accordance with
Buyer approved procedures. The Buyer shall be notified of an impending pressure
test to allow for surveillance activities by the Buyer’s representative.

X.  All inspection, examination, and test results shall be submitted to the Buyer for
review within a reasonable time frame after performance of the inspection,
examination, or test. The code or standard to which the test or inspection was
performed and against which the results were verified shall be listed along with the
results of the test, examination, or inspection.

XI.  When a service is provided by a 3rd party entity (waterjet cutting, machining, etc.)
that has not been evaluated by BNI, traceability of the item/material must be
ensured by having a quality representative from the Completion Supplier visit the
sub supplier to witness the first operation of the service (cutting, Marking,
segregating...). Completion Supplier is to perform additional surveillances
depending on the results of the first surveillance and the level of rigor with which
the sub-supplier maintains the material traceability.

3.16.4.2 Testing and Inspection Requirements for Pipe, Fittings and Flanges to be
performed by the Completion Supplier

All testing and inspections shall be performed, as detailed below, to verify compliance with
ASME SA403, SA312 and SA182, SA480, SA961, ASME B16.11, ASME B16.5, ASME
B16.9 and data sheets, as applicable.

INSPECTION REQUIREMENTS

Visual Inspection

Inspect each item to confirm that the material marking/identification is in accordance with
the applicable ASTM/ASME specification, is clearly readable, and has no indication of re-
marking by other parties. For the blank flanges to be used for destructive testing, the
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following markings shall be present on each flange- heat #, manufacture’s name or
trademark, material, & size.

Sampling 1s not permitted.

Dimensional Inspection

Perform dimensional inspection of the pipe, fittings, flanges, and flow conditioner that are
to be used in production as follows:

Pipe- Wall thickness at each end of the pipe
Pipe Fittings- Wall thickness at each end

End to End and / or End to Centerline
Flange- Thickness

Bore Diameter
Flow Conditioner- Outside Diameter

Thickness

Normal sampling per EPRI TR-017218 Table 2-1, Recommended Set of Nondestructive
Test, and Inspection Sampling Plan.

TESTING REQUIREMENTS
Tensile / Yield/Elongation Testing

Perform tensile, yield, and elongation testing of the pipe, fittings, and flanges (except pipe
caps or plugs)

Sample per plan found in EPRI TR-017218 Table 2-2, Recommended Destructive Test and
Inspection Sampling Plan.

Note: Flow conditioner is excluded from this testing

Chemical Composition Testing/Verification

Perform PMI on the pipe, fittings, flanges, and flow conditioner.

Normal sampling per EPRI TR-017218 Table 2-1, Recommended Set of Nondestructive
Test, and Inspection Sampling Plan.

3.16.4.3 Testing and Inspection Requirements for the ADS fans to be performed by the
Completion Supplier
All testing and inspections shall be performed, as detailed below, to verify compliance with
Section 3.17.12 of this specification and other purchasing document requirements.
INSPECTION REQUIREMENT

Visual Inspection

Inspect the fans and related documentation as received from the supplier for conformance
with the purchasing documents.

Sampling is not permitted.
TESTING REQUIREMENT

Pressure Boundary Integrity Testing/Verification
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Perform bubble leak detection test to verify that the housing and flanges are able to
withstand the pressures of the air supply line of the ammonia dilution skid. The test will be
conducted with the fan off. The acceptance criteria shall be no bubble growth in the
flanged and/or gasketed joints

Sampling is not permitted.
3.16.4.4 Testing and Inspection Requirements for Butterfly Valves to be performed by the
Completion Supplier
All testing and inspections shall be performed to verify compliance with ASTM A351,
ASTM A693or ASTM A564, ASME B16.34, API 598 and API 609 as applicable.
INSPECTION REQUIREMENTS

Visual Inspection - Material Markings/Identification

Inspect each valve to confirm that the valve marking/identification is in accordance with
purchasing documents is clearly readable and has no indication of re-marking by other
parties.

Sampling is not permitted.

TESTING REQUIREMENT
Chemical Composition Testing/Verification
Perform PMI on the body

Sampling is not permitted.

Pressure Boundary Integrity Testing/Verification

Perform shell pressure test on all valves per ASME B16.34 Section 7. The performance of
this test will use the system design pressure in lieu of the 38 C (100 F) pressure rating. No
less than 1.5 times the system design pressure for hydrostatic test, or 1.1 times the system
design pressure for pneumatic test, according to the location of the item tested.

Sampling is not permitted.

3.16.4.5 Testing and Inspection Requirements for Ball Valves to be performed by the
Completion Supplier

All testing and inspections shall be performed to verify compliance with ASTM A351,
ASME B31.3, B16.34, and API 598, as applicable.
INSPECTION REQUIREMENTS

Visual Inspection - Material Markings/Identification

Inspect each valve to confirm that the valve marking/identification is in accordance with
purchasing documents, is clearly readable, and has no indication of re-marking by other
parties.

Sampling is not permitted.
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TESTING REQUIREMENTS

Chemical Composition Testing/Verification

Perform PMI on all valve bodies and end connections.
Sampling is not permitted.

Pressure Boundary Integrity Testing/Verification

Perform shell pressure test per ASME B16.34, Section 7. The performance of this test will
use the system design pressure in lieu of the 38 C (100 F) pressure rating. No less than 1.5
times the system design pressure for hydrostatic test, or 1.1 times the system design
pressure for pneumatic test, according to the location of the item tested.

Normal sampling per EPRI TR-017218 Table 2-1, Recommended Set of Nondestructive
Test, and Inspection Sampling Plan.

3.16.4.6 Testing and Inspection Requirements for Pressure Regulator to be performed by the
Completion Supplier

All testing and inspections shall be performed to verify compliance with ASTM A351,
ASME B31.3, and B16.34, as applicable.
INSPECTION REQUIREMENTS

Visual Inspection - Material Markings/Identification

Inspect pressure regulator to confirm that the marking/identification is in accordance with
purchasing documents, is clearly readable, and has no indication of re-marking by other
parties.

Sampling is not permitted.

TESTING REQUIREMENTS

Chemical Composition Testing/Verification

Perform PMI on regulator body.
Sampling is not permitted.

Pressure Boundary Integrity Testing/Verification

Perform pressure test, the performance of this test will use the system design pressure, no
less than 1.5 times the system design pressure for hydrostatic test, or 1.1 times the system
design pressure for pneumatic test, according to the location of the item tested.

Sampling is not permitted
3.16.4.7 Testing and Inspection Requirements for Y- Strainer to be performed by the
Completion Supplier

All testing and inspections shall be performed to verify cdmpliance with ASTM A351 and
ASME B31.3 Section 345, as applicable.

INSPECTION REQUIREMENTS

Visual Inspection - Material Markings/Identification
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Inspect the strainer to confirm that the marking/identification is in accordance with
purchasing documents, is clearly readable, and has no indication of re-marking by other
parties.

Sampling is not permitted.

TESTING REQUIREMENTS

Chemical Composition Testing/Verification

Perform PMI on strainer body and bolted cover.
Sampling is not permitted.

Pressure Boundary Integrity Testing/Verification

Perform pressure test, the performance of this test will use the system design pressure, no
less than 1.5 times the system design pressure for hydrostatic test, or 1.1 times the system
design pressure for pneumatic test, according to the location of the item tested.

Sampling is not permitted.

3.16.4.8 Testing and Inspection Requirements for the Thermowells to be performed by the
Completion Supplier

All testing and inspections shall be performed, as detailed below, to verify compliance with
purchasing documents, ASME Section VIII, Div. 1, UG-100, and ASME B31.3 Section
345 and other applicable specifications.

INSPECTION REQUIREMENT

Visual Inspection

Inspect the thermowells and related Completion Supplier documentation for compliance
with the purchasing documents.

Sampling is not permitted.

TESTING REQUIREMENT

Chemical Composition Testing/Verification

Perform PMI on the flanged thermowells (flange and well body) and socket weld
thermowells (well body) to verify conformance with the applicable material specifications.

Tightened sampling per EPRI TR-017218 Table 2-1, Recommended Set of Nondestructive
Test and Inspection Sampling Plan.

Where PMI is destructive, utilize Destructive sampling per EPRI TR-017218 Table 2-2 on
per lot basis. Lot is established by single line item per single manufacture or single heat
number.

Pressure Boundary Integrity Testing/Verification

Perform pressure test on the thermowells per ASME B31.3, (socket weld thermowell) and
ASME BPVC Section VIII, Div. 1, UG-100 (flanged thermowells)
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Sampling is not permitted.
3.16.4.9 Testing and Inspection Requirements for the Gaskets to be performed by the
Completion Supplier
All testing and inspections shall be performed, as detailed below, to verify compliance with
purchasing documents and ASME B31.3, B16.20, or ASME Section VIII, as applicable.
INSPECTION REQUIREMENT

Visual Inspection

Inspect the gaskets (for configuration and appearance) and related Completion Supplier
documentation for any damage and for compliance with the purchasing documents. For all
spiral wound gaskets, verify markings are per ASME B16.20.

Sampling is not permitted.

Dimensional Inspection

Measure the inside and outside diameters of the round gaskets and the thickness and gasket
width of the rectangular gaskets to verify conformance the purchasing documents.

Normal sampling per EPRI TR-017218 Table 2-1, Recommended Set of Nondestructive
Test, and Inspection Sampling Plan. In this instance a lot is defined as all gaskets
purchased on a single line item of the PO.

TESTING REQUIREMENT

Pressure Boundary Integrity Testing/Verification

Perform pressure test and leak detection test on “Q” items with associated gaskets per
ASME B31.3, Section 345.8 or ASME Section VIII, UG-100, as applicable.

Sampling is not permitted. Testing of gaskets will occur at every joint. Additional gaskets
that are purchased as spares or for replacement of test gaskets at final assembly are not
required to undergo testing.

NOTE: Additional gaskets shall be procured as necessary to accommodate pressure
testing. The test gaskets shall be identical (purchased on the same line item of the
PO) to those that will be used in the final skid to be delivered to the WTP.

3.16.4.10 Testing and Inspection Requirements for Flowmeters to be performed by the
Completion Supplier
All testing and inspections shall be performed to verify compliance with ASTM A182,
ASTM A240, ASTM A312, and ASME B31.3, as applicable.
INSPECTION REQUIREMENTS

Visual Inspection - Material Markings/Identification

Inspect each flowmeter to confirm that the marking/identification is in accordance with the
drawing, is clearly readable, and has no indication of re-marking by other parties.

Sampling is not permitted.
TESTING REQUIREMENTS

Chemical Composition Testing/Vernfication
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Perform PMI on all flowmeter pressure boundary piping, and flanges.
Sampling is not permitted.

Pressure Boundary Integrity Testing/Verification

Perform pressure test, the performance of this test will use the system design pressure, no
less than 1.5 times the system design pressure for hydrostatic test, or 1.1 times the system
design pressure for pneumatic test, according to the location of the item tested.

Sampling is not permitted.

Testing and Inspection Requirements for the Fasteners to be performed by the
Completion Supplier

All testing and inspections shall be performed, as detailed below, to verify compliance with
purchasing documents, ASME/ASTM SA/A193, SA/A194, ASTM A490, A563, F436,
ASME B18.2.1, B18.2.2,and B18.21.1, as applicable.

NOTE: This section does not cover fasteners that are supplied with separately purchased
items (valve, strainer, etc.).

For sampling washers, a “lot” shall be defined as all items purchased under a single line
item of the purchase order

INSPECTION REQUIREMENT

Visual Inspection

Inspect the fasteners to verify compliance with the purchasing documents and to ensure that
markings are as specified in the applicable ASTM specification.

Normal sampling per EPRI TR-017218 Table 2-1, Recommended Set of Nondestructive
Test, and Inspection Sampling Plan.

Dimensional Inspection

Measure the following dimensions for compliance with the purchase order requirements
and the applicable ASTM and ASME specification

Bolts/Studs - Nominal Diameter
Threads (2A)

Nuts - Thickness
Threads (2B)

Normal sampling per EPRI TR-017218 Table 2-1, Recommended Set of Nondestructive
Test, and Inspection Sampling Plan.

Washers - Inner Diameter (all types)

- Side fength (beveled washers)

Reduced sampling plan per EPRI TR-017218 Table 2-1, Recommended Set of
Nondestructive Test, and Inspection Sampling Plan.

TESTING REQUIREMENT
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Chemical Composition Testing/Verification

Perform PMI on stainless steel bolts, studs and nuts. (ASTMA490 bolts and studs and
corresponding ASTM A563 nuts do not require PMI)

Normal sampling per EPRI TR-017218 Table 2-1, Recommended Set of Nondestructive
Test, and Inspection Sampling Plan.

For 347 material grade stainless steel fasteners use Destructive sampling per EPRI TR-
017218 Table 2-2 Recommended Destructive Test, and Inspection Sampling Plan.

Hardness/Tensile/Proof Load Testing

Perform hardness testing on the bolts, studs, and nuts to ensure conformance with the
applicable ASTM/ASME specifications and grade:

Hardness testing of 300 series SS bolts/studs without an identified ASTM or ASME
specification shall meet the following criteria:

Diameter > %4”: Rockwell “B” 96 max
Diameter <= 3%”: Rockwell “B” 100 max

For hardness testing sample per EPRI TR-017218 Table 2-2, Recommended Destructive
Test, and Inspection Sampling Plan

Tensile testing may be used in lieu of hardness testing. For tensile testing sample per EPRI
TR-017218 Table 2-2, Recommended Destructive Test, and Inspection Sampling Plan

Proof'load testing may be used in lieu of hardness testing. Proof load testing is a non-
destructive test for nuts, sample according to Normal sampling per EPRI TR-017218 Table
2-1, Recommended Set of Nondestructive Test, and Inspection Sampling Plan.

3.16.4.12 Testing and Inspection Requirements for Globe Control Valves to be performed by
the Completion Supplier

All testing and inspections shall be performed to verify compliance with ASTM A182,
ASTM A351, ASME B31.3, ASME B16.34, and API 598, as applicable.
INSPECTION REQUIREMENTS

Visual Inspection - Material Markings/Identification

Inspect each valve to confirm that the valve marking/identification is in accordance with
applicable codes/standards, is clearly readable, and has no indication of re-marking by
other parties.

Sampling is not permitted.

TESTING REQUIREMENTS

Chemical Composition Testing/Verification

Perform PMI on valve bodies, bonnets and flanged end connections (where not integral to
the body).

Sampling is not permitted.

Pressure Boundary Inteerity Testing/Verification
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Perform shell pressure test per ASME B16.34, Section 7. The performance of this test will
use the system design pressure in lieu of the 38 C (100 F) pressure rating. No less than 1.5
times the system design pressure for hydrostatic test, or 1.1 times the system design
pressure for pneumatic test, according to the location of the item tested.

Sampling is not permitted.
3.16.4.13 Testing and Inspection Requirements for Pressure Gauges to be performed by the
Completion Supplier

All testing and inspections shall be performed to verify conformance with ASME B31.3.

INSPECTION REQUIREMENTS

Visual Inspection - Material Markings/Identification

Inspect the gauges to confirm that the marking/identification is in accordance with
purchasing documents, is clearly readable, and has no indication of re-marking by other
parties.

Sampling is not permitted.

TESTING REQUIREMENTS

Pressure Boundary Integrity Testing/Verification

Perform pressure test, the performance of this test will use the system design pressure, no
less than 1.5 times the system design pressure for hydrostatic test, or 1.1 times the system
design pressure for pneumatic test, according to the location of the item tested.

Sampling is not permitted

3.16.4.14 Testing and Inspection Requirements for Process Offgas Heaters to be performed by the
Completion Supplier

All testing and inspections shall be performed to verify compliance with ASME SA240,
ASME SB515, SB163, SB751, and ASME B&PVC Section VIII-Div. 1, UG-100, as
applicable.

INSPECTION REQUIREMENTS
Visual Inspection - Material Markings/Identification

Inspect the heater assembly components at raw material state prior to fabrication to confirm
that the manufacturer’s marking/identification and configuration is in accordance wit